PCT 



h » » & m 



mmm 




(51) 

C07D 215/50, 401/12, A61K 31/47 



Al 



(11) GBM&H#* 



(43) 



WO99/02499 



1999^1^21 0(21.01.99) 



(21) m^tammw 

(22) S^fflSB 
(30) 

^H¥9/202400 



PCT/JP98/03089 



1998^7^ 9 0(09.07.98) 



1 997^73 11 0(1 1.07.97) 



JP 



(71) mmX (#H£l»<^TOtB£liKio^-C) 
0 *fctf r K36»ft^tt(JAPAN TOBACCO 1NC.)[JP/JP] 
T105-8422 JUMSftErt^M— TB2#l-§- Tokyo.(JP) 
(72) 

(75) #9J3#/ttU£A OftHlcov^tf)*) 

$^Fl2l(rNABA, Takashi)[JP/JP] 
^M^it(KAYA, Tctsudo)[JP/JP] 
SWIS^flWAMURA, Hiroyuki)[JP/JP] 
T 569-1 125 *KJ!?i«#m#»n#l* 
B*fcttrK!l»«^tt eHEtt««F%gfrrt Osaka, (JP) 
(74) ftSA 

#«± ftTMflife, ^(SHIMIZU,Hatsushictal.) 
T300-O847 ««*±«?!TfilB3"l-M BS&0<tff/^6® 
Ibaraki, (JP) 



(81) AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, 

CH, CN, CU, CZ, DE, DK, EE, ES. FI, GB, GE, GH, GM, HR, HU 
ID, IL, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, 
MG, MK, MN F MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, 
ARIP01#» (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), ^-y > 
T (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), &<JH#ffF 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, EE, IT, LU, MC, 
NL, PT, SE), OAPl^fF (BF, BJ, CF, CG, CI, CM, GA, GN, GW t 
ML, MR, NE, SN, TO, TG). 



(54)Title: QUINOLINE COMPOUNDS AND MEDICINAL USES THEREOF 



(57) Abstract 

Compounds represented by general 
formula (1) or pharmaceutically acceptable 
salts thereof, wherein each symbol is as defined 
in the specification. The compounds (1) and 
pharmaceutically acceptable salts thereof act 
selectively on cannabinoid receptors, in 
particular, peripheral receptors and exhibit 
excellent immunosuppressive, anti- 
inflammatory, antiallergic and nephritis- 
treating effects with little side effects on the 
central system. Thus, they are useful as 
agonists and antagonists to cannabinoid 

receptors (in particular, the peripheral ones), immunosuppressants, anti-inflammatory agents, antiallergic agents and remedies for nephritis. 
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»&ftfcS£*fcSM?-;Hfc;i/A7S P (700ml) 4fi£U ClOi&JftfcjKR 
(136.7s) SV/Dt^^^^ (127.7ml) %m&to?Ltc 0 1 0 0°CT- 
^BMfcUfcafcEJfcttfcSau * (600ml) &tf^*U-> :Mx?-;i,= 
1 : 1 (600ml) £j[JU;lT#MLfco fcm*^*V> :»»x^-;w= 1 : 1 (600ml) 

-rsd^fcot^-^ h^r^>-2-^ hn-3 -^>f;i/t^'>^>X7;i/rh 
Kft*eaitt*R (117g) £tc, 3ftLfc*SS&£fc-&T4-* h 

^'>-6--hD-3-^>^;i/^-^rS/^>XT;i/7 : t K&*&&£ (90. lg) 

tLxmtz (ii#i)o 

##00 2 (!6 2lg) 

2 y - 4 h^^-3 -^>f-;i/^^ri/^>xr;i/7 ; t h* 

1 e>ftfc 4 h 2 -- h n - 3 -^.>^;i/^^rS/^>X^ 



WO 99/02499 



18 



PCT/JP98/03089 



JVrZ K (2.213g) £x#y-;i, (22ml) fcli&JRU Utt^X"*^ (9.34g) 
£flnx., 7^iJ'J»lfet, SflifJl/ (50ml) TWttSbfco 

wtR^hu^A-eftiiu «*#j*59Jfts 3*££MEma8u f#e>nfca*& 

^'JAWP?h^77-f- (n-^^r-9-> :ffix^=5 : 1) "CSIRU 
2-7'^y-4-^ hdri/-3-^.>^;i/^-^i/^>XT;V7 r b h* (1.675g) £ 

(Hl#BB)o 
#%0»J3 (fg3Xig) 

7-p< h*->-2 -**V-8-^>f-^/**5/- 1, KP^r^ U> 

-3 ^^HXrib 

MM2t*f^tlfc2-7^-4-^ h^i/-3-^>^;i/*=5re/^>XT 
;i/7=bK (1.675s) (16ml) CjgJBU :oiit7n>|v^)l/ 

(2.40ml), K^.US?> (1.04ml), £Jg.#R (80ml) £fln;L, *MS12 0°C-e2 

zk&r& (1600ml) £iiD2.#»JI&#8lUfcgL zkJl£ Wl/x> (30ml) tttttlb 

*ffl*5»ju 3J«&»je»»u »>'J^;^o?^77^ (^p 

D*;i>A : »Sxf;i/= 1:1) fiiU 7 h 2 -#*V - 8 

(251mg) £^fc (£1#HSD« 
##0«4 (I4IS) 

-3-#;v*>S? 

#%^J37r#^nfe7 h^v-2-^^V-8-^>^-;U^^^>- 1, 2 

-i?th*nJf-;ij>-3-*;i/^>ii /^xayjir (240mg) ;u 
(7ml), * (3ml) fc*j»U Tk^^hU^A (120ml) fcftl*, SST* 1 . 5 
8IS«#bfc. RjfcSS&fcftU MR*iDitKS*CiU »®if;i/ (20ml) 

i&ISU 7-p< bdp5/-2-**V-8-^>f-;i/***>-l , 
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^U>-3-*;i/^>K (228ml) ($2#!ffi)« 

7-* V*->-2-**v-8-^>?)l**ris- 1 , 2-^b HP*/ U> 

##$l4T-^e>*l£7 -/ H**>-2-:**V-8-'<>3 L ;i/;a-*>>- 1, 2 
-5>t HP*/ tf>-3-*;i/#>R (30.0mg) 2 - K U 4 f ;i/xf 
;i/T*> (36.0mg) aiFl-t HP*^^>vThUrvf— (17.3mg) ft 
i^^f;i/*;i/A7 5 H (2ml) CJMPU CO»»C l-xf-/|,-3- (3-^ 
^f^7U7Di;^ *;i/*J?>TS H«S (24.5mg) *«Ufc*«rFTfll!*. fee 
gfi-C5l$iaiI#&, ^0£Mit:^l|xf;i, (3ml) fcfiUlJKe**^- H U 
(3ml) ftin*T*ittUI£#«Ufc&s #«SftM*«»:*- H;*A 

^7^- (^pp^;i/A : /*/-;u=2 5:1) £J8^T*IS"rs Z tlz «fc 
13 7-/ H*^-2-^*y-8-^.>^;i/^*^- 1, 2-ytHP*/'J> 
-3 (2-KUS?>-4— f ;i/xf;i/) H (35mg) ft*&£*§ 
HiiLTfifc (&3M)« 
2 

7-/ H*^>-2-^*v-8-^>^;u^*S/- l, 2-i?b Hp*/ U > 
-3-*;i/si?>tt (4-7^^>^) 
^H&#I3 

7-/ H*S/-2-^-*V-8-^>f-;i/3j-*^- l, 2-*>*t HP*/ >J > 
-3-*;i/5t?>ft C2-4-7^7x-;i/) x^;iO 7$ H 
Hife0!l4 

7 -/ H*S/- 2 -**v- 8 -^.>^;!/^-*^>- 1 , 2-5>fc Hp*/ »J > 

ttttfe*3-~4fc>S"r. 

CI) Binding assay (in vitro) 
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m&&. ii>±yZJ4 K+ffiM (CB 1) RVJtzWm (CB 2) l/t^-O 

5* K 7~9M)o 4^7*b- pfcfcl* ('M§i^ : 5 0/u g/m 

Is Mtffljg: lxl0 7 cells/mlX M^>f (C 3 HD Win 5 
5 2 12-2, 2nM) M«Win5 5 2 1 2-2Xtt**ftS*lfl^ 
/MHRH^O®^3 0°CT-9 0 3\ BKMUS©®^ 4 "C-C 3 6 >*^-<- 
>> a > bfeo Assay buffer l± N #MHKB#©«-& 0 . 2 %B S A S^tf 5 0m 
M Tr i smm. mmmM<Dm&0. 2%BSA£^ts 5 OmM Tris- 
HBSSSffl^fco >^i^— S/3 >$I7^> 7 ^r;i/^- (Packard, Unifilter 
2 4GF/B) -£33ibx &m.g&tz scintilation solution (Packard, 
Microsint-20) *mz.. tf> 7Vl/©ifeS*tfe&«l£ bfc (Packard, Top count A9912V)„ 
*^fSWi»S^ttjfl«i*©Win5 5 2 1 2- 2 (UM) £fln;15C££<fc 0^ 

ttg*Jf3£**tfi bfco tttftftftttD M S 0 UDMS 0©g^?Slg# 0 . 

soffi^^fes itii: C 3 HD Win 5 5 2 1 2 - 2 ©K dfifr £fct&&3«©K i 

CIO *^^*->SI^^#fit^^^ (in vivo) 

d d y x">*( 6 ~ 8 Mi10£fflV>fco££©&^BU©gS£«l;£b(lJnicom, 
Prethysumometer TK-101X 2«HB«*U-r*-f »fc&fi?bfc&&<ti£-$l£ 1 
0ml/kgfcT8njft#bfc. »#lB3lfflfcfc£SA**fci8*Pbfe 

v->5 OMi*fe^iacjSf*i^#bfco *©3B3iH&;&j£©g*4»i£u & 

■^•HliiiJtitbfeo 

3tf* CIO C*^r«*ft6«lttDMSOfc*»U *u-^*-f^-e 
#ttbTfflV>fc (DMSO0i$IISI±l%)o 

±hb« cix cm 5 tisvr. 

(a) HiMH 1 ©fc^fel 1 0g 
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(b) 5U§ 5 0g 

(c) h^^ED^^rVrv 15g 

(d) *;i/^^rS/^^;i/-b;UD-x^ h u «>A 44g 

(e) ayry >Bv^**/i>A lg 

(a), (b)> (c) <7)£M. (d) © 3 0 g U 
M&£tT?o 4g© (d)MlgO(e) 4S£U 

^Jhf5^i:K:«t >5> l&fcfcD 1 Omgo (a) S^ttS^Jl 0 0 01 
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mi 



1H NMR ( 5 ) ppm MS 



CHO 




CDO3,300MHz 

9.80(lH,s) 

7.64{1HAJ=8.6H2) 

7.09(lH4J=8-6Hz) 

4Jl(2H,U=6-6Hz) 

3.99(3H.s) 

1.60-l.80(2H,m) 

1.28-1.47(4H,m) 

0.92(3H,U=7.1Hz) 



FAB+ 
268 

[ IM*H+] (80) 
198 (100) 



CHO 



MeO 




CDO3300MHz 

9.52(lH,s) 

7^2(lftdJ=9.0Hz) 

6.90(lHAJ=9.0Hz) 

4.41(2H,U=6.9Hz) 

3.97(3H,s) 

10-23(2H.bs) 

1.7-1.9(2H^n) 

1.3-U(4H,ra) 

0.92(3H,tf=7.2Hz) 



FAB+ 

| 238 [M+H+] 
(100) 



COgMe 



MeO 




CDC13,300MHz 

9.04(lh,bs) 

8J0(lH,s) 

7.36(lH,d4=9.0Hz) 

6.88(lHAJ=9.0Hz) 

4.13(2H,tf=6.9Hz) 

3.96(3H,s) 

3.74(3H,s) 

1.7-l.9(2H,m) 

1.3-i.5(4Han) 

0.94(3HU=7.2Hz) 



FAB+ 
i 320 [M+H+] 
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##09 




1H NMR (8 ) ppra 


MS 






CDa3.300MHz 








14.00(lH,s) 


FAB+ 




l ^%^V' C02H 


9.42(lH,bs) 
8.87(lH,s) 


306 [M+H+] 
(100) 






7.51(lH.<U=9.0Hz) 


4 




7.03(lHA3=9.0Hz) 

4.18(2H.tJ=6.9Hz) 

4.01(3H,s) 

1.7-1.8(2Rm) 

1.3-1.5(4H^n) 

0.95(3H.U=6.9Hz) 
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Ki4I (nM) 


EDso (mg/kg : po) 




(C) 


(S) 


C/S 




i 


140 


<0.4 


>350 


0.1 


2 


700 


<0.4 


>1750 


0.04 
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1. 



R'W 




£j-(Alk) r -R 



[1] 



Cs$*x W&-0-. -S (0) t - N -CR 3 R 4 -, — N R 5 — s -NR 6 C 
0- s -C0NR 5 - N -COO-Xtt-OCO- (a*. R 3 StJ c R 4 (±|5j— X 

;i/+-;U s 7*U— )l s 7*)—)]/7)l*)l^ ^rD7'J-;k ^fD7'J — ))/7)l 

*tt**i*ft % 7Vi/*;w r;i/*;i/7 s A *&S X t*;H3**x 7)1 

R*tt**JK^ T^l^K -OR 6 (jG*K R 6 {±7kmJ^?> 7)^)1, 7)VT 
-)K 7Vl/3r-;W 7V—)K 7i)—)l7))/*)K AfD7'J-;K 
-;i/T;i/^r;K i't?V7)l*r)],XttLi'?n7)l>*r)\,7)]/*)l*7fito)s -NR 7 

R 8 R 7 Sr>*R 8 ttlRl-XH:M*oT^n-eti7l<^li^> t;1/*;k 

^D7>J — ;vtvi/*;k ->^p 7)\,*)\,y\x*s>? n 7**^7»*MStfr% 
Xtt R 7 R 8 #R&1- £ SSRJR^ £ -m fc * -3 T ^ n 7> U -)l £ Bf& b T & 
i^oK xtt- (CH 2 ) u .-s (0) U R 9 (sc^s R^**®^ t>;i,*;k 
7)l>r-)),x&7)V*-)V%, u&OXfcU75M2 0Mlfc£ N u'ttOXttl73 

7)l*)K 7)l*)l7i;, 7$.;, 7)\,n*is, 7 

;K 7*/fr s 7*/)\,**>s s 7*/fr** > 7ft*)\,1-*, 7)U^)l 
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ft^tu ; *;i^**>;i/ ; 7)\/zi*c*/ii)\,i&=.)\, ; T^m^X 

&T;i/*;i/^*T-g&£ftT^Tfc^:7;v*;i' ; -conr^r 1 1 

£R 1 0 R 1 1 &®m? 5 SUli^ J: -» ft o T n y u bT % 

ffe&ftwtfe«k<> ^Wi'<> j e>ffi&i'i?u7)\>*Mtfrm&. 7)^**/-? 

g&£ftT^Tfc,fc<, r 0 Xtt 1 ^^-ToD -?il£ft£<fb£-$>Xfci:-e<z>EglSi 

XlilStn^o 
2 . -tta; C 1 



[!'] 



C5£#> W&-0-, -S (0) t - % -CR 3 R 4 -, -NR 5 -> -NR 6 C 
-C0NR s -x -COO-Xfcfc-OCO- (j£tk R 8 StFR 4 ttl^-X 

tttOXtt 1755 2 ©fitter.) t*U R l, t±K*»475S60T;i/^ 
T;i/^-;i/> 7))/*=. ;K 7'J-JK 7'J-Jl/7Jt/^;k ^r0 7'J-JK ^t 1 
D7U- )V7)l*)\>s is>7V37fr*)lX&i/>7n7)l*)l7)l*c)\s%m\s. SgE 
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R 1 ' £-&V%&m±%h%ti, 7)i*)i, 7;^;i/7^y, 7^; N tKMs 
7)ln*t/, T)Vn*>/t))\,#-)i,, Ti/)V, 7is)l**is, 7*/)\,=$-jr, *))/ 

•h7Ys 7)l*)l?* > 7)1*)17>)17 A -)\>X\*T)l*)lZ)l,*-)l-cm&£ 
ft-e^T&J;<s R 2 '&, 7)l*)l, —OR 6 (iS*. R B \±7kmm*. 7)1* 
)V S 7)l>r-)l, 7)l*-)l s 7'J-;k 7*U— >17)\>*)1 S /\f n?'j-;K 

^ D 7 V -)\s7)l*)l,i/>7U 7)l*)lK\t^>i7 O 7)\>*)b7)l*)\,*7Tsto), 

— NR 7 R 8 (i$*> R 7 St/R 8 (i|5l-xa:M%oT^n^n7)c^^ 7)1* 
)K 7)l>r-)l, 7)1*=.)],, 7i/)\s. 7V-;k 7V-)V7)V*)K AfD7 

MLT%«fc^oK Xii- (CH 2 ) U .-S (0) U R 9 RHtTkmM^ 
7)l*)\,, 7)ltr=)\,X\*7)l*-)\,%, uttOXttl75S2©g&£, u'fcfc 
0X& lftM2 0g&£^-fo) ^^R 2, ^*(tS^S(i^ti^ti, 7" 

7 Jc&*. 7>;i/:3a^x 7)]sn*i,U)) / x=)K 

7i/)V, 7*s)l***s, 7i/)V^-t, ^Jl/jj/h, 7)l*)ll-*, 7)l*)VX)l 

yj=.)K 7)i*)iz)\,*=.)i,-ew.Wk£tiTUTb&<s RliT«;-;i/ s ^-rn 

;i/Srj^nT'J-;Hi^ti^ti. &m&-zWWk£tiT^Tb£^7)i*)i, * 
7)Vzi*v, 7)\,>r=-)^*^, 7i/)\,, 7i/)Vy>r*^ s nufym?, 

-hn, 7%; s Xfr*yWL7X h\ 7)v*)V7 % 75>)v*)i**i/, ey 
tr^y^A 7 fru**/* )],■#-)],, 7is)\,7$ a t>* 

3. Wtf-O-T&'K R l '^^4 75M6©T;i/^;i/-^fet) N R 2 '#;p;i, 
3*isZ'&*)s Rtf7U-JI/Xli'srD7'J-;i/ (dCT% 'J -fr&Xf^ 

;m^> x 7)l>V=.)i***/, 7->)l, 7i/)ljr*i/, ^n^>j^^ % -hP, 
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T*;, ;ui/*>^r^h\ 7fr*ft'r%Js K'JSW, k 

>3itt© ittf* 3 SBitofc^ftXtt^OEI^fF&SftSffi. 

U>- 3 (2-K'JJ?>-4-'fjI/xf;p) T5. Kx 7-^h* 
«>-2-^-^v-8-^>^;i/^-^i/- l, 2-^t h'n^y u>-3-*;i/# 
>^ (4-7* 7* h\ 7-* ^*$'-2-;fr3rV-8-'<>•?• 

;^;^*$'-l, 2-i?t Kn*yu>-3-*;i/3t?>K C2- (4-7^7 
zc^lO 7^ h*&tF7-* h**>-2-:**V-8-^>^l/tf**>- 

7 . St$g 2 6 mATftfr£ia«©lb£«y:^©EIiS±i^£ft£S£ 
8. ^S^J12^S6©V^■rtl^{CHB®0'{b^•tlX^i^©E^±fF^^n5iM^ 

1 0. ^HS^J-r-feS^*iS2^r3i6©^-rtL^t:sB®ffl<b^tlXii: j eoE 
{l^CDg||±l ! F^nS^«^J:bT^bT^5*>t-ty>f Kl/-fe7 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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